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the upper sign being taken when x is positive, and the lower when x is negative.
This solution of the statical problem may of course be obtained independently from the differential equation
mi ^z             ^
- T'-r-+gz= — . da?    J      p
In the subsequent treatment of (13) it will conduce to brevity if we put unity for c and T', symbols which can always be restored when desirable from considerations of dimensions. We have, then, to consider
cos lex + h sin lex
and it will assume different forms according as the roots of
g - k + 7c2 = 0
are real or imaginary. For the present, we will take the former alternative, which is equivalent to supposing that the velocity of the water exceeds the minimum velocity of propagation of free waves. We assume, accordingly, that
g where
kih = g,   7c1+7c2=l.
The quantities k1} /c2 are positive, and we will suppose them to be in ascending order of magnitude. We thus replace (14) by
j - 7c) (fc2 — k) cos kx + h sin kx
dk
o               (7c1-/c)2(/c2-/<;)2
.(15)
and of this integral we shall require only the limiting form when /i=0, as we do not propose to consider in general the effect of finite dissipative forces. On this understanding, the first part of the integral may be replaced at once by
°dk       CQ*kx____= —L   { r ^JksDdk _ rcoskxdk
The integrals which make up (16) are even functions of x, i.e., they take the same arithmetical values whether x be positive or negative. For distinctness, we will suppose that x is positive. Now
coskacdk      .      ____............
= 0087^1     ^^r: + s:
cosudu
fc.as
= ci (Ic^x),
1 sin u du00                                         -I             /.CC
